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S. Lang .
1J(Lang ’74) $K$ ( $/\mathrm{Q}$ ) , $V/K$
. $K\mathrm{c}arrow \mathrm{C}$ , $V/\mathrm{C}$ .





’81-,92). $\dim V=1,$ $V$ (Faltings ’83,
’91), $V$ (Vojta ’96) .
, , , Nevanlinna , (Diophantus








, Masser-Oesterle’ $abc$-Conjecture( ,
“ ” ) .
L2 ( ) $\epsilon>0$ $C(\epsilon)>0$ , $a,$ $b,$ $c\in \mathrm{Z}$
, $a+b+c=0$ ,
(1.3) $\max\{|a|, |b|, |c|\}\leqq C(\epsilon)(\prod_{\mathrm{p}\mathrm{r}\mathrm{i}\mathrm{m}\mathrm{e}p|(ab\mathrm{c})}p)1+\epsilon$ .
$x=(x_{0}, x_{1})$ $\mathrm{P}^{1}$ , $\mathrm{Z}$ $F(x)$
“ ” .
$N_{k}(x, F)= \sum_{\mathrm{p}\mathrm{r}\mathrm{i}\mathrm{m}\mathrm{e}p|F(x)}\min\{k, \mathrm{o}\mathrm{r}\mathrm{d}_{p}F(x)\}\log p$
, $1\leqq k\leqq\infty$ ,
$N(x, F)=N_{\infty}(x, F)$ .
, (A)(1), 13304009 .
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$F_{1}=x_{0}$ , $F_{2}=x_{1}$ , $F_{3}=-x_{0}-x_{1}$
. (1.3) $x=(a, b)\in \mathrm{P}^{1}(\mathrm{Q})$ ( ) $\mathrm{h}\mathrm{t}(x)=\log\max\{|a|, |b|\}$
, (1.3) .
(1.4) $(1- \epsilon)\mathrm{h}\mathrm{t}(x)\leqq\sum_{i=1}^{3}N_{1}(x, F_{i})+C(\epsilon)$ .
, . (Diophantus )
, Nevanlinna $m(x, F)$ .
$m(x, F)= \log\frac{\max\{|a|,|b|\}}{|F(a,b)|}$ , $x=(a, b)$ .
$|F(x)|$ , $m(x, F)$ $\infty$ . ,
$p$ $p$- 0 ,
$N^{k}(x, F)=N(x, F)-N_{k}(x, F)$
. , $p$ $\mathrm{o}\mathrm{r}\mathrm{d}_{p}F(x)$ , $\infty$ ,
r $F(x)$ 0 . (1.4) .
(1.5) $\sum_{i=1}^{3}m(x, F_{i})+N^{1}(x, F_{i})\leqq(2+\epsilon)\mathrm{h}\mathrm{t}(x)+C(\epsilon)$ .
, $K$ . , (1.5)
, Roth .$\cdot$ ,




, , Diophantus , ,
, .
2
$K$ , . Roth (1.6) ,
.
2.1 $F_{i},$ $1\leqq i\leqq q$ , $\mathrm{P}_{K}^{n}$ . $\epsilon>0$




22( ... , ’95, Vojta ’98) 2.1 T ,
$\dot{.}\sum_{=1}^{q}m(x, F_{\dot{l}})+N$
“ $(x, F_{1}.)\leqq(n+1+\epsilon)\mathrm{h}\mathrm{t}(x)+C(\epsilon)$ ,
$\forall x\in \mathrm{P}^{n}(K)\backslash E(\epsilon)$ .
, , Nevanlinna-Cartan
(’25-,33) , ... . , Nochka ’83
.
23 $\mathrm{C}$ , $F_{\dot{l}},$ $1\leqq i\leqq q$ , $\mathrm{P}^{n}$ .
$f$ : $\mathrm{C}arrow \mathrm{P}^{n}(\mathrm{C})$ $l$
,
$. \cdot\sum_{=1}^{q}m(r, f, F_{\dot{l}})+N^{l}(r, f, F_{1}.)\leqq(2n-l+1)T(r, f)+S(r, f)$.
, $f=(f_{0}, \ldots, f_{n})$ $f_{j}$
, .
$T(r, f)= \int_{|z|=r}\log\max\{|f_{j}(z)|\}\frac{d\theta}{2\pi}-\log\max\{|f_{j}(0)|\}jj$ ’
$m(r, f, F_{\dot{l}})= \int_{|z|=r}\mathrm{l}\mathrm{o}\mathrm{g}.\frac{\max_{j}\{|f_{j}(z)|\}}{|F_{1}(f_{0}(z),\ldots,f_{n}(z))|}\frac{d\theta}{2\pi}$ ,
$N_{k}(r, f, F \dot{.})=\sum_{0<|z|<\mathrm{r}}\min\{k, \mathrm{o}\mathrm{r}\mathrm{d}_{z}F_{\dot{l}}\mathrm{o}f\}\log\frac{r}{|z|}+\min\{k, \mathrm{o}\mathrm{r}\mathrm{d}_{0}F_{1}. \mathrm{o}f\}$
l.og $r$,
$N(r, f, F_{1}.)=N_{\infty}(r, f, F_{1}.)$ ,
$N^{k}(r, f, F\dot{.})=N(r, f, F_{1}.)-N_{k}$ ( $r,$ $f,$ F.$\cdot$ ),
$S(r, f)=O(\log T(r, f)+\log r)||_{E}$ .
, , $E\subset(0, \infty)$ Borel ,





Brownawell-Masser, J. Wang, \’A. Pint\’er, .. ). , ’97 .
$\mathrm{P}^{n}(\mathrm{C})$ Fubini-Study\equiv p-\dagger $\omega$
$\int_{\mathrm{P}^{n}(\mathrm{C})}\omega^{n}=\mathrm{I}$
. $B$ , $x:Barrow \mathrm{P}^{n}(\mathrm{C})$ ,
$\mathrm{h}\mathrm{t}(x)=\int_{B}x^{*}(v$
72
$kT\mathrm{g})$ . $\mathrm{P}^{n}(\mathrm{C})-\llcorner\sigma)^{J}\{_{\backslash }\prime \mathrm{f}\mathrm{l}f\mathrm{f}_{=-}^{\nearrow},\nearrow’ r||\tau xF,$$F\circ x\backslash \not\equiv \mathrm{O},$ $\ovalbox{\tt\small REJECT}_{\sim}^{-}f_{\sim}^{-}\backslash |_{\vee}^{\sim}C$
$N_{k}(x, F)= \sum_{a\in B}$
$\mathrm{n}\{k, \mathrm{o}\mathrm{r}\mathrm{d}_{a}F\mathrm{o}x\}$ ,
$N(x, F)=N_{\infty}(x, F)=\mathrm{h}\mathrm{t}(x)$
$N^{k}(x, F)=N(x, F)-N_{k}(x, F)$ .
. $B$ , $m(x, F)$
.
2.4 $B$ $g$ . $F_{i},$ $1\leqq i\leqq q$ , $\mathrm{P}^{n}(\mathrm{C})$
. $x$ : $Barrow \mathrm{P}^{n}(\mathrm{C})$ $l$
,
$\sum_{i=1}^{q}N^{l}(x, F_{\mathrm{i}})\leqq(2n-l+1)\mathrm{h}\mathrm{t}(x)+C(l, n, g)$ .
$C(l, n, g)=\{$
$-l(n+1)$ , $g=0$
$l(2n-l+1)(g-1)$ , $g\geqq 1$ .
$\iota_{\sim}^{\sim}$ $l=n$ ,
$\sum_{i=1}^{q}N^{n}(x, F_{i})\leqq(n+1)\mathrm{h}\mathrm{t}(x)+n(n+1)(g-1)$ .
, , . ,
$F_{i}$ . Diophantus ,
, . ,




3.1(i) (log-Bloch- , Bloch’26, ’7 $l\mathrm{I}|$ ’80, ’81) $A$
, $X$ . $f$ : $\mathrm{C}arrow X$
, $X$ .
(ii)(Lang , Siu-Yeung’96, ’98) $D$ $A$ ,
St(D) $=\{a\in A;a+D^{\cdot}=D\}$ . $f$ : $\mathrm{C}arrow A\backslash D$




32(Faltings ’83, ’91, Vojta ’96) (i) $A,$ $X$ $K$
. $X(K)$ , $A$
$X$ .
(ii) $A,$ $D$ $K$ , St(D)
. , $A\backslash D$ $D$- , $A$
$D$ .
, “ ” .
, ‘( ” , .
33( -Winkelmann- $j$ ’01, ’02) $A$ , $D$
. , $k=k(\rho f, D)$ ( $\rho[<\infty$ ), $k=k(f, D)(\rho_{f}=\infty$
) , $f$ : $\mathrm{C}arrow A$
(3.4) $m(r, f, D)+N^{k}(r, f, D)\leqq S(r, f)$ .
. (i) , ([NWY02]
).
(ii) , Siu-Yeung’97 , ,
( [NWY02] ).
(iii) McQuillan ’96 , Vojta .
$m(r, f, D)\leqq\epsilon T(r, f)||$ .
, (3.4) , $S(r, f)$ , $J$
.
35( $J$ [YaOl]) $A$ , $D$ .
$f$ : $\mathrm{C}arrow A$ , $\epsilon>0$ ,
(3.6) $m(r, f, D)+N^{1}(r, f, D)\leqq\epsilon T(r, f)||$ .
. (3.6) $\epsilon T(r, f)$ $S(r, f)$ . , $N^{1}$
, .
, .
3.7 ( ) $A,$ $D$ $K$ ( )
, $D$ . , $\epsilon>0$ $C(\epsilon)>0$
,
$m(x, D)+N^{1}(x, D)\leqq\epsilon \mathrm{h}\mathrm{t}(x)+C(\epsilon)$ .
, . $B$
, $F=\mathrm{C}(B)$ , $g=g(B)$ , .
38(Buium ’94, ’98) (i) $A$ $F$ , $F/\mathrm{C}$- 0 . $D$
$A$ , $C_{1},$ $C_{2}>0$ .
(3.9) $\mathrm{h}\mathrm{t}(x)\leqq C_{1}N_{1}(x, D)+C_{2}$ .
(ii) $A$ $\mathrm{C}$ , $D$ . $C(B, D, A)>0$
, $x:Barrow A,$ $x(B)\not\subset D$ ,
$\mathrm{o}\mathrm{r}\mathrm{d}_{v}x^{*}D\leqq C(B, D, A)$ , $\forall v\in B$ .
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3.10(3.9) , 35 , .
$(1-\epsilon)\mathrm{h}\mathrm{t}(x)\leqq N_{1}(x, D)+C(\epsilon)$ .
Buium , Kolchin ,
. , $D$ “ ”
(Buium). , , 33
.
3.11 ( -Winkelmann ’02) $A,$ $D$ $\mathrm{C}$ $n$
. $C(g, D^{n}, n)>0$ $x$ : $Barrow A,$ $x(B)\not\subset D$ ,
$\mathrm{o}\mathrm{r}\mathrm{d}_{v}x^{*}D\leqq C(g, D^{n}, n)$ , $\forall v\in B$ .
.
3.12( -Winkelmann ’02) $A,$ $D$ 3. . , $x$ :
$Barrow D$ . $S\subset B$ . , $F$ $(S, D)-$
$\{x:Barrow A, x^{-1}D\subset S\}$ .
4 Diophantus
$\mathrm{P}^{n}(\mathrm{C})$ $X$ , (
’70). Lang 1.1 .





$n>1$ , $X\subset \mathrm{P}^{n}(\mathrm{C})$ ( - ’96).
$X\subset \mathrm{P}_{\mathrm{Q}}$ , “ $S$- ” (
’97). , $S$ $K$ .
, 4.1 $X\subset \mathrm{P}_{\mathrm{Q}}$
. , ’98 $X\subset \mathrm{P}^{n}(\mathrm{C})$ .




$P_{1}(w_{0}, w_{1})=P$ ( $w_{0}$ , wl)
$P_{n}(w_{0}, w_{1}, \ldots, w_{n})=P_{n-1}(P(w_{0}, w_{1}),$
$\ldots,$
$P(w_{n-1}, w_{n}))$ , $n=2,3,$ $\ldots$ ,
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. $P_{n}$ ’ . $e\geqq 2$ ,
(4.2) $X=\{P_{n}(w_{0}, w_{1}, \ldots, w_{n})=0\}\subset \mathrm{P}_{\mathrm{Q}}^{n}$
( ’98).
43( $[\mathrm{N}\mathrm{o}02\mathrm{b}]$ ) $X$ (4.2) , $e\geqq 2$ . ,
$K$ $X(K)$ .
[Mc96] McQuiUan, M., Adynamical counterpart to Faltings’ “Diophantine approximation on
Abelian varieties”, I.H.E.S. preprint, 1996.
[N081] Noguchi, J., Lemma on logarithmic derivatives and holomorphic curves in algebraic vari-
eties, Nagoya Math. J. 83 (1981), 213-233.
[N096] Noguchi, J., On Nevanlinna’s second main theorem, Geometric Complex Analysis, Proc.
the Third International Research Institute, Math. Soc. Japan, Hayama, 1995, pp. 489-503,
World Scientific, Singapore, 1996.
[N098] Noguchi, J., On holomorphic curves in semi-Abelian varieties, Math. Z. 228 (1998), 713-
721.
$[\mathrm{N}\mathrm{o}02\mathrm{a}]$ Some results in view of Nevanlinna theory, preprint UTMS 2001-24, in Number Theoretic
Methods-Future Trends, China-Japan Seminar 2001, Eds. S. Kanemitsu and Chaohua
Jia, Kluwer Acad. Publ., 2002 (in press).
$[\mathrm{N}\mathrm{o}02\mathrm{b}]$ Noguchi, J., An arithmetic property of Shirosaki’s hyperbolic projective hypersurface,
preprint.
[NW99 J. Noguchi and J. Winkelmann, Holomorphic curves and integral points off divisors,
preprint UTMS 99-6, $\mathrm{m}\mathrm{a}\mathrm{t}\mathrm{h}/9902014$,1999, to appear in Math. Z.
[NWYOO] J. Noguchi, J. Winkelmann and K. Yamanoi, The value distribution of holomorphic curves
into semi-Abelian varieties, $\mathrm{C}.\mathrm{R}$ . Acad. Sci. Paris t. 331 (2000), Serie’ $\mathrm{I}$ , 235-240.
[NWY02] J. Noguchi, J. Winkelmann and K. Yamanoi, The second main theorem for holomorphic
curves into semi-Abelian varieties, preprint UTMS 99-49, $\mathrm{m}\mathrm{a}\mathrm{t}\mathrm{h}/9912086$,1999, to appear
in Acta Math.
$[\mathrm{S}\mathrm{i}\mathrm{Y}97]$ Siu, Y.-T. and Yeung, S.-K., Defects for ample divisors of Abelian varieties, Schwarz
lemma, and hyperbolic hypersurfaces of low degrees, Amer. J. Math. 119 (1997), 1139-
1172.
[YaOl] Yamanoi, K., Holomorphic curves in Abelian varieties and intersections with higher codi-
mensional subvarieties, preprint, 2001.
. UTMS , ’01 http://kyokan.ms.u-tokyo.ac.jp/
. , $[\mathrm{N}\mathrm{o}02\mathrm{a}]$ .
76
